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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain an oxide having high NOx detoxifying ability by 
preparing a laminar perovskite compd. containing at least each one kind of lantbanoid 
element and 3d transition element, and barium and manganese. 
SOLUTION: This laminar perovskite compd is expressed by formula I or formula II and 
has high NOx purifying ability and resistance against sulfur poisoning even in the temp, 
range of <600° C and in an oxidative atmosphere. In formula l f Ln is a lanthanoid 
element B is a 3d transition element and x, y and 6 satisfy 1.8<x<2.8, 0.2<y<1.5 and 5.5 
!5<7.0. In formula II, Ln and B are the same elements as in formula I. x, z, y and 6 
satisfy 1.8<x+z<2.8, 0<z<0.5, 0.2<y<1.5 and 5<6<7.0. Preferably, Ln is at least one kind 
selected from lanthanum, neodymium. samarium, gadolinium, yttrium and strontium, and 
B is at least one kind selected from iron, cobalt and aluminum. The obtd. oxide is 
deposited on a porous carrier or the like to be used as a catalyst for cleaning of 
exhaust gas. 

ft 



LEGAL STATUS 

[Date of request for examination] 
[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



OF NITROGEN OXIDE AND CATALYST FOR 

t 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAHma4JwDA41 225601 7P1 Mm 



2004/12/07 



^AgMiSiad [JP,2000-256017.A] 



3LAIMS DETAILED DESCRIPTION TECHNICAL FIELD PRIOR ART EFFECT OF THE INVENTION TECHNICAL PROBLEM MEANS 
EXAMPLE DESCRIPTION OF DRAWINGS DRAWINGS 



[Translation done.] 



htW/wvw4jpdl.ncipi.go^ 2004/12/07 



■ NOTICES * 



IPO and NCIPI are not responsible for any 
iamages caused by the use of this translation. 

I .This document has been translated by computer. So the translation may not reflect the original precisely. 
>.**** shows the word which can not be translated, 
i.ln the drawings, any words are not translated. 



3LAIMS 



LCIaim(s)] 

[Claim 1] Following general formula **Ln3-xBaxMn2-yBy07-delta — Stratified perovskite compound characterized by what is 
expressed with ** (Ln in a formula shows at least one sort of lanthanoidses, at least one sort of elements chosen from the group to 
which B changes from 3d transition element 1-8< x<2.8, 02< y<1 .5, and 5.5<=delta<7.0.). 

[Claim 2] The stratified perovskite compound according to claim 1 characterized by for Ln(s) of the above-mentioned general formula 
** being at least one sort of elements chosen from the group which consists of a lanthanum, neodium, samarium, a gadolinium, an 
yttrium, and strontium, and being at least one sort of elements chosen from the group to which B changes from iron, cobalt, and 
aluminum. 

[Claim 3] Following general formula ** Ln3-(x+z) BaxSrzMn2-yBy07-delta — Stratified perovskite compound according to claim 1 or 2 
characterized by what is expressed with ** (the element (however, strontium is removed) as the above with same Ln in a formula and 
B show the same element as the above, 1.8<x+z<2.8, (K z<0.5, 0.2< y<1.5, and 5.5<=derta<7.0.). 

[Claim 4] The nitrogen-oxides purification catalyst ingredient characterized by containing the stratified perovskite compound of a 
publication in any one term of claims 1-4, and growing into it 

[Claim 5] The catalyst for emission gas purification characterized by supporting a nitrogen-oxides purification catalyst ingredient 
according to claim 4 and platinum, and/or palladium to porosity support, and growing into it in the catalyst for emission gas purification 
which can purify the carbon monoxide, the hydrocarbon, and nitrogen oxides in the exhaust gas under a hyperbxia ambient atmosphere 
to coincidence. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the catalyst for emission gas purification which used a 
stratified perovskite compound, a nitrogen-oxides purification catalyst ingredient, and this. Further in a detail The stratified perovskite 
compound which is a multiple oxide which has specific presentation and structure, and has the property which can carry out absorption 
purification of NOx under an oxygen ambient atmosphere and reducing atmosphere, It is effective in adsorption, a denitrification 
process, etc. of NOx which are generated about the nitrogen-oxides purification catalyst ingredient and the catalyst for emission gas 
purification using this in the chemical process in purification, works, etc. of exhaust gas which are especially discharged by operation of 
an internal combustion engine or combustion of natural gas. 
[0002] 

[Description of the Prior Art] Ideally, although the ingredient which has perovskite type structure belongs to cubic system, it takes the 
structure distorted belonging to tetragonal system, orthorhombic system, hexagonal system, etc. in many cases, and shows various 
electromagnetic interesting properties — a ferroelectricity is shown for the dipole moment produced by this strain. For this reason, 
many things are studied as an electromagnetic ingredient from the former, and it inquires as ingredients, such as a dielectric, a 
magnetic resistance element, a gas sensor and an electrode, especially an electrode for solid electrolytes, and the single crystal of 
BaTi03, KTa03. or KNb03 grade which is a ferroelectric attracts attention as a charge of electro-optics material. 
[0003] The attempt which compounds the perovskite compound which has the property which carried out laminating various perovskite 
ingredients etc. and was excellent in recent years is also made, and nitrogen oxides are absorbed, and since it decomposes and emits 
to oxygen and nitrogen, there are some these which attract attention in purification of exhaust gas, so that ft may mention later. 
[0004] Moreover, as a catalyst which purifies an internal combustion engine's exhaust gas from the former, it calcinates after applying a 
gamma-alumina slurry to heatrresistant support such as cordierite, and the three way component catalyst for emission gas purification 
which supported noble metals, such as platinum (Pt), palladium (Pd), and a rhodium (Rh), is typical, and it is widely known so that it may 
be represented by the emission-gas-purification catalyst for automobiles. 

[0005] Furthermore, the demand level has been going up quality and an amount from the rise of consciousness to the environment in 
an earth scale in recent years to an improvement of an internal combustion engine's combustion efficiency, the improvement in fuel 
consumption, purification of exhaust gas, etc. From such a situation, operation in the lean combustion (Lean) field in which improving 
especially an internal combustion engine's combustion is studied, and it burns by the gaseous mixture of current and hyperoxia is 
performed briskly, and a catalyst which can fully purity NOx also in this Lean field is desired. 

[0006] As an approach of fully purifying NOx also in this Lean field (1) The approach (Machida, Murakami, Ki|ima;J.Mater.ChenL, 4 (1994) 
1621) using the zeolite catalyst which purifies NOx using the hydrocarbon under lean atmosphere and in a gaseous phase (HC), and (2) 
barium oxide, The method (JP.5-51 1556A JP.5-261 287 A) of combining a lanthanum oxide and platinum, absorbing NOx under lean 
atmosphere, and making a three way component catalyst purify NOx of 3 yuan in a field is proposed. 

[0007] Moreover, Machida and others has reported that the perovskite multiple oxide expressed with La2-xBaxSrCu 206 decomposes 
and emits this absorbed NO to oxygen and nitrogen at an elevated temperature 600 degrees 0 or more with absorption of NO in the 
reference of the above (1). Furthermore, in the reference of the above (2), it is indicated by using for purification of the exhaust gas 
under a hyperoxia ambient atmosphere combining the NOx absorbent and precious metal catalyst which consist of alkali metal, alkaline 
earth metal, and rare earth elements that the NOx purification engine performance under a hyperoxia ambient atmosphere is obtained. 
[0008] in addition — science (Kodansha SAIENTIFIKU. 1998) Tanabe of new figand field — a passerby — in editorial-supervision 
Kanno **** ******, Masaki Shinada, and* edited by Yamaguchi Australia, the electronic structure of a transition-metals compound and 
a chemical bond are indicated, and the electronic state about a perovskite multiple oxide is especially clarified in Chapter 3 (Fujimori 
****). 
[0009] 

[Problem(s) to be Solved by the Invention] However, in the temperature field 600 degrees C or more, emission became remarkable at 
adsorption and coincidence of NOx, and the conventional perovskite multiple oxide used by the approach of the above (1) had the 
technical problem that reduction of an NOx absorbed amount will be produced. 

[0010] Moreover, with the conventional emission-gas-purification catalyst concerning the combination of the NOx absorbent and noble 
metals which consist of the alkali metal used by the approach of the above (2), the technical problem that the alkali-metal component 
added in order to obtain NOx absorbed amount sufficient by heating durability 650 degrees C or more (support) reacted with support, 
and deteriorated occurred. 

[001 1] Furthermore, since sulfur oxide (SOx) gas was contained in the exhaust gas in combustion of a diesel receiving sulfur poisoning 
was known, and especially the conventional emission-gas-purification catalyst had the technical problem that sulfur poisoning by SOx 
gas was remarkable, and the NOx purification engine performance fell remarkably, like [ in the case of being the reference of the above 
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2) ], when a barium oxide etc. bore NOx absorptioa 

001 2] In addition, although it was also possible to have stabilized Ba by using above-mentioned barium oxide as a perovskite multiple 
>xide like La0.7Ba0.2Mn0.5Co0.5O3-delta, even if this invention persons were this case, they did the knowledge of the NOx purification 
ingine performance falling remarkably by SOx gas. Furthermore, this invention persons did the knowledge also of sulfur poisoning by 
>Ox gas being also remarkable also in La2-xBaxSrCu 206 which Machida and others proposed. 

!0013] As mentioned above, with the conventional oxide system catalyst an NOx absorbed amount decreases remarkably by sulfur 

>oisoning in the NOx adsorption using these the outside where an usable temperature field is narrow. For this reason, the emission- 

jas-purification catalyst ingredient and the catalyst for emission gas purification which demonstrate the NOx purification engine 

performance under a broad temperature field and an ambient atmosphere in various operating environments were desired. 

[0014] The place which this invention is made in view of the technical problem which such a conventional technique has, and is made 

into the purpose is to offer the stratified, perovskite compound which has high NOx decontamination capacity also under a less than 

600-degree C temperature field and an oxidizing atmosphere, and has sufficient sulfur-proof poisoning nature under the environment 

which produces sulfur poisoning, a nitrogen-oxides purification catalyst ingredient and the catalyst for emission gas purification using 

this. 

[0015] 

[Means for Solving the Problem] this invention persons came to complete a header and this invention for having NOx decontamination 
capacity with the new stratified perovskite compound expensive also under a less than 600-degree C temperature field and an oxidizing 
atmosphere which has specific presentation and structure, and having sufficient sulfur-proof poisoning nature, and a header and the 
above-mentioned technical problem being solved, as a result of repeating research wholeheartedly that the above-mentioned technical 
problem should be solved. 

[001 6] That is, the stratified perovskite compound of this invention is following general formula **Ln3-xBaxMn2-yBy07-defta. — It is 
characterized by what is expressed with ** (Ln in a formula shows at least one sort of lanthanoidses, at least one sort of elements 
chosen from the group to which B changes from 3d transition element 1.8< x<18. 02< y<1.5, and 55<=delta<7.0.). Moreover, in this 
stratified compound, it is desirable that it is at least one sort of elements chosen from the group to which Ln of general formula ** 
changes from a lanthanum, neodium, samarium, a gadolinium, an yttrium, and strontium, and they are at least one sort of elements 
chosen from the group to which B changes from iron, cobalt and aluminum. 

[0017] Moreover, the suitable gestalt of the stratified perovskite compound of this invention is following general formula ** Ln3~(x+z) 
BaxSrzMn2-yBy07-delta. — It is characterized by what is expressed with ** (the element (however, strontium is removed) as the 
above with same Ln in a formula and B show the same element as the above, 1.8<x+z<2.8, 0< z<0.5, 02< y<1J>, and 5.5<=detta<7.0.). 
[001 8] Moreover, the nitrogen-oxides purification catalyst ingredient of this invention is characterized by containing the stratified 
perovskite compound like **** and changing. 

[001 9] Furthermore, the catalyst for emission gas purification of this invention is characterized by supporting the nitrogen-oxides 
purification catalyst ingredient platinum, and/or palladium like **** to porosity support and growing into it in the catalyst for emission 
gas purification which can purify the carbon monoxide, the hydrocarbon, and nitrogen oxides in the exhaust gas under a hyperoxia 
ambient atmosphere to coincidence. 
[0020] 

[Embodiment of the Invention] Hereafter, the stratified perovskite compound of this invention is explained to a detail. Like the above, 
the stratified perovskite compound of this invention Following general formula **Ln3-xBaxMn2-yBy07-delta — ** (Ln in a formula 
shows at least one sort of lanthanoidses, at least one sort of elements chosen from the group to which B changes from 3d transition 
element 1.8< x<2.8, 02< y<1.5, and 5.5<=delta<7.0.) It is expressed, and has the sulfur-proof poisoning nature which compared and was 
excellent in the usual perovskite multiple oxide, the copper system stratified perovskite oxide, or the oxide mixed stock NOx absorption 
catalyst ingredient NOx can be effectively purified also in a less than 600-degree C temperature field, and endurance is also good. 
[0021] Here, as Ln (lanthanoids) of general formula **, the combination of La (lanthanum), Nd (neodium), Sm (samarium), Gd 
(gadolinium), Y (yttrium) or Sr (strontium), and such arbitration is desirable, and the combination of Fe (iron), Co (cobalt) or aluminum 
(aluminum), and such arbitration is desirable as B (3d transition element). 

[0022] Moreover, it is hard to obtain NOx absorptivity ability with x [ sufficient by 1.8 or less 1 and hard to construct a stratified 
perovskite structure or more by 2.8. Or less by 0.2, be hard to do the improvement of the NOx absorptivity ability according [ y ] to a 
permutation, and sufficient NOx absorptivity ability may not be obtained 1 .5 or more. Furthermore, less than by 5.5. it is hard to 
construct a stratified perovskite structure, and delta becomes unstable [ a stratified perovskite structure ] 7.0 or more. 
[0023] In the stratified perovskite compound of this invention, it is desirable as Ln (lanthanoids) of general formula ** to choose 
strontium at least General formula ** in this case Moreover, following general formula *» Ln3-(x+z) BaxSrzMn2-yBy07-delta — ** 
(the element (however, strontium is removed) as the above with same Ln in a formula and B show the same element as the above, 
1 .8<x+z<2.8, 0< z<0.5, 0.2< y<1 .5, and 5.5<=delta<7.00 It can express. According to this stratified perovskite compound, much more 
good sulfur-proof poisoning nature, the NOx purification engine performance in a large temperature field, and endurance are realizable. 
[0024] In general formula **, in 0, when an NOx absorption property is not fully improved but z exceeds 0.5, an NOx absorption 
property is remarkable and it may deteriorate. Moreover, although x+z is 1.8<x+z<2.8, this reason of it is the same as the reason for 
limitation of x in general formula **. 

[0025] Next the NOx purification catalyst ingredient of this invention is explained. The NOx purification catalyst ingredient of this 
invention contains the stratified perovskite compound like ****. This stratified perovskite compound can carry out absorption 
purification of NOx under an oxidizing atmosphere, demonstrates NOx absorption / purification property which was excellent even in 
the temperature of less than 600 degrees C, and, moreover, has sulfur-proof poisoning nature. 

[0026] Thus, although the NOx purification catalyst ingredient of this invention uses the above-mentioned stratified perovskite 
compound as an indispensable component it is possible also for containing other additives other than this etc., for example, can add 
Seria (Ce02) which has oxygen storage ability, a zirconia (Zr02), PURASEOJIUMU oxides (PrO 2-x), these solid solutions, etc. 
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0027] Moreover, it is powdered, and the NOx purification catalyst ingredient of this, invention can also be supported and used for the 
ipnverrtional porosity base materials, such as fabricating and using it for the shape of a grain, or the various configurations of a pellet 
ype, and an alumina, as well as the thing as it is to use. Furthermore, it is also possible to use it for them, carrying out a coat to 
nonolith support, metal support etc which consist of a fireproof ingredient, and since in purifying NOx in the exhaust gas for 
tutomobiies especially the touch area of a catalyst and exhaust gas can be enlarged and pressure loss can also be controlled by 
carrying out a coat to honeycomb-like support it is very effective. 

!0028] In addition, as this honeycomb-Hike support although many things of quality of cordierite, such as ceramics, are generally used, 
t is also possible to use the honeycomb-Hike support which consists of metallic materials, such as ferrite system stainless steel and 
:he catalyst ingredient powder itself may be further fabricated in the shape of a honeycomb. 

.0029] moreover, the NOx purification catalyst ingredient of this invention — ****, although the absorption purification of NOx can be 
carried out on the both sides of like, an oxidizing atmosphere, and reducing atmosphere and being excelled also in sulfur-proof 
soisoning nature By it being also possible to use it combining noble-metals components, such as Pt well-known Pd, well-known Rh 
[rhodium), etc., conventionally, for example, combining with Pt and/or Pd In addition to the NOx absorption purification engine 
performance under an oxidizing atmosphere, the NOx decomposition purification engine performance under reducing atmosphere can 
also be raised. 

[0030] Next the catalyst for emission gas purification of this invention is explained. Like ****, the catalyst for emission gas purification 
of this invention supports NO purification catalyst ingredient and the platinum and/or palladium of above-mentioned this invention to 
porosity support grows into it and can purify the carbon monoxide (CO), the hydrocarbon (HC), and nitrogen oxides in the exhaust gas 
under a hyperoxia ambient atmosphere to coincidence. 

[0031] Although support of platinum and/or palladium is performed from an above-mentioned reason, a rhodium (Rh) etc can be made 
to support here besides this. Under the present circumstances, it cannot be overemphasized that well-known ingredients, such as an 
alumina, can be used as mentioned above, and honeycomb-Hike support can be used as porosity support either. 
[0032] Moreover, in the catalyst for emission gas purification of this invention, although an NOx purification catalyst ingredient and 
noble metals, such as platinum, may be mixed, a coat may be carried out to honeycomb-Hike support and the same catalyst bed may be 
made to support both, both are separated, a coat may be carried out and a separate catalyst bed may be fabricated Furthermore, the 
laminating of this separate catalyst bed may be carried out and it may divide into the upstream and the downstream of exhaust gas 
passage further, and you may arrange. 
[0033] 

[Example] Hereafter, although an example and the example of a comparison explain this invention to a detail further with reference to a 
drawing, this invention is not limited to these examples. 

[0034] (Example 1) By using the carbonate or hydroxide of a lanthanum, barium, manganese, and cobalt as a start raw material, it 
blended so that the presentation ratio of each element might be set to La:Ba:Mn:Co=0.8:2.2: 1.5:0.5, and grinding mixing was carried out 
with the ball mill. Subsequently, after making it react with a citric acid and manufacturing compound citrate powder by the same 
actuation as the approach indicated by JP^-74505 A the multiple oxide powder (stratified perovskite compound) which calcinates at 
1400 degrees C in atmospheric air further after 5-hour temporary quenching by 900 degrees C for 10 hours, and is shown by 
La0.8Ba2.2Mn1.5Co0.5O7-derta (delta is about 0.4) was obtained. The obtained multiple oxide powder (baking powder) has been 
arranged in thermal-analysis equipment the absorption decontamination capacity of NO was measured by the thermogravimetric 
analysis mentioned later, and the performance evaluation as an NOx purification catalyst ingredient was performed. 
[0035] (Example 2) Except having used the cobalt of a start raw material as iron, the same actuation as an example 1 was repeated, 
and the multiple oxide powder (stratified perovskite compound) shown by La0.8Ba2.2Mn1.5Fe0.5O7-derta (delta is about 0.3) was 
obtained. Like the above, the absorption decontamination capacity of NO was measured by thermogravimetric analysis, and the 
performance evaluation as an NOx purification catalyst ingredient was performed. 

[0036] (Example 3) Except having made the cobalt of a start raw material into aluminum, the same actuation as an example 1 was 
repeated, and the multiple oxide powder shown by La0.8Ba2.2Mn1.5aluminum0.5O7-derta (delta is about 0.3) was obtained. Like the 
above, the absorption decontamination capacity of NO was measured by thermogravimetric analysis, and the performance evaluation as 
an NOx purification catalyst ingredient was performed. 

[0037] (Example 4) Except having blended the presentation ratio of each element of a start raw material so that it might be set to 
La:Ba:Mn:Co=1 .0:2.0:1.5:0.5, the same actuation as an example 1 was repeated, and the multiple oxide powder shown by 
La1.0Ba2.0Mn1.5Co0.5O7-delta (delta is about 0.4) was obtained. Like the above, the absorption decontamination capacity of NO was 
measured by thermogravimetric analysis, and the performance evaluation as an NOx purification catalyst ingredient was performed. 
[0038] (Example 5) Except having blended the presentation ratio of each element of a start raw material so that it might be set to 
La:Ba:Mn:Co=1. 0:2.0:1 .0:1.0, the same actuation as an example 1 was repeated, and the multiple oxide powder shown by 
La1.0Ba2.0Mn1.0Co1.0O7-delta (delta is about 0.3) was obtained. Like the above, the absorption decontamination capacity of NO was 
measured by thermogravimetric analysis, and the performance evaluation as an NOx purification catalyst ingredient was performed. 
[0039] (Example 6) Except having blended the presentation ratio of each element of a start raw material so that it might be set to 
La:Ba:Mn:Co=0.5:2.5:1. 5:0.5, the same actuation as an example 1 was repeated, and the multiple oxide powder shown by 
La0.5Ba2.5Mn1.5Co0.5O7-defta (delta is about 0.4) was obtained. Like the above, the absorption decontamination capacity of NO was 
measured by thermogravimetric analysis, and the performance evaluation as an NOx purification catalyst ingredient was performed. 
[0040] (Example 1 of a comparison) Except having blended the presentation ratio of each element so that it might be set to 
La:Ba:Mn:Oo=0.2:0.7:0.5:0.5, the same actuation as an example 1 was repeated, and the multiple oxide powder shown by 
La0.2Ba0.7Mn0.5Co0.5O3-delta (delta is about 0.3) was obtained. Like the above, the absorption decontamination capacity of NO was 
measured by thermogravimetric analysis, and the performance evaluation as an NOx purification catalyst ingredient was performed. 
[0041] (Example 2 of a comparison) Except having blended the presentation ratio of each element so that it might be set to 
La:Ba:MrtCo=1. 0:2.0:1. 8:0.2. the same actuation as an example 1 was repeated, and the multiple oxide powder shown by 
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-a1.0Ba2.0Mn1.8CoO2O7-detta (delta is about 0.2) was obtained. Like the above, the absorption decontamination capacity of NO was 
measured by thermogravimetric analysis, and the performance evaluation as an NOx purification catalyst ingredient was performed 
"0042] (Example 3 of a comparison) Except having blended the presentation ratio of each element so that it might be set to 
! -a:Ba:Mn:Co=1 .0:2.0:0.5:1 .5, the same actuation as an example 1 was repeated, and the multiple oxide powder shown by 
La1.0Ba2.0Mn0.5Co1 .507-defta (delta is about 0.5) was obtained. Like the above, the absorption decontamination capacity of NO was 
measured by thermogravimetric analysis, and the performance evaluation as an NOx purification catalyst ingredient was performed. 
10043] (Example 4 of a comparison) Except having blended the presentation ratio of each element so that it might be set to 
La:Ba:Mn:Co:O=0.2:2.8:1. 5:0.5, the same actuation as an example 1 was repeated, and the multiple oxide powder shown by 
LaO.2Ba2.8Mn1 .5Co0.5O7-defta (delta is about 0.7) was obtained. Like the above, the absorption decontamination capacity of NO was 
measured by thermogravimetric analysis, and the performance evaluation as an NOx purification catalyst ingredient was performed 
[0044] (Example 5 of a comparison) Except having blended the presentation ratio of each element so that it might be set to 
La:Ba:Mn:Co:0=1 .2:1.8:1.5:0.5, the same actuation as an example 1 was repeated, and the multiple oxide powder shown by 
La1.2Ba1.8Mn1.5Co0.5O7-derta (delta is about 0.3) was obtained. Like the above, the absorption decontamination capacity of NO was 
measured by thermogravimetric analysis, and the performance evaluation as an NOx purification catalyst ingredient was performed 
[0045] (Example 7) Neodymium was added to the start raw material, except having blended the presentation ratio of each element so 
that it might be set to La:Nd:Ba:Mn:Co=0.5:0.3:2.2: 1.5:0.5, the same actuation as an example 1 was repeated and the multiple oxide 
powder shown by La0.5Nd0.3Ba22Mn1.5Co0.5O7-derta (delta is about 0.4) was obtained. Like the above, the absorption 
decontamination capacity of NO was measured by thermogravimetric analysis, and the performance evaluation as an NOx purification 
catalyst ingredient was performed 

[0046] (Example 8) The yttrium was added to the start raw material, except having blended the presentation ratio of each element so 
that it might be set to La:Y:Ba:Mn:Co=0.7:0.1 .2.2:1 .5:0.5, the same actuation as an example 1 was repeated and the multiple oxide 
powder shown by La0.7Y0.1Ba2.2Mn1.5Co0.5O7-derta (delta is about 0.4) was obtained Like the above, the absorption decontamination 
capacity of NO was measured by thermogravimetric analysis, and the performance evaluation as an NOx purification catalyst ingredient 
was performed 

[0047] (Example 9) Samarium was added to the start raw material, except having blended the presentation ratio of each element so 
that it might be set to La:Sm:Ba:Mn:Co=0.6:0^^.2:1 : 5^.5, the same actuation as an example 1 was repeated, and the multiple oxide 
powder shown by La0.6Sm0.2Ba2£Mn1 .5Co0.5O7-derta (delta is about 0.4) was obtained. Like the above, the absorption 
decontamination capacity of NO was measured by thermogravimetric analysis, and the performance evaluation as an NOx purification 
catalyst ingredient was performed 

[0048] (Example 10) GADORIMIUMU was added to the start raw material, except having blended the presentation ratio of each element 
so that it might be set to La:Gd:Ba:Mn:Co:O=0J:0.1 :2.2:1 .5:0.5, the same actuation as an example 1 was repeated, and the multiple oxide 
powder shown by La0.7Gd0.1Ba2^Mn1.5Co0.5O7-defta (delta is about 0.5) was obtained Like the above, the absorption 
decontamination capacity of NO was measured by thermogravimetric analysis, and the performance evaluation as an NOx purification 
catalyst ingredient was performed 

[0049] (Example 11) Strontium was added to the start raw material, except having blended the presentation ratio of each element so 
that it might be set to L*:Sr.Ba:Mn:Co=0.5:0.3:2.2: 1.5:0.5, the same actuation as an example 1 was repeated, and the multiple oxide 
powder shown by La0.5Sr0.3Ba2£Mn1.5Oo0.5O7-detta (delta is about 0.4) was obtained Like the above, the absorption 
decontamination capacity of NO was measured by thermogravimetric analysis, and the performance evaluation as an NOx purification 
catalyst ingredient was performed 

[0050] (Example 6 of a comparison) Strontium was added to the start raw material, except having blended the presentation ratio of 
each element so that it might be set to La:Sr.Ba:Mn:Co=0.7 :0.5: 1.8:1 .5:0.5, the same actuation as an example 1 was repeated and the 
multiple oxide powder shown by LaO.7SrO.5Ba1 .8Mn1.5Co0.5O7-delta (delta is about 0.6) was obtained. Like the above, the absorption 
decontamination capacity of NO was measured by thermogravimetric analysis, and the performance evaluation as an NOx purification 
catalyst ingredient was performed 

[0051] (Example 12) The following actuation was performed using the multiple oxide powder of an example 1, and the honeycomb 
catalyst expressed with Pt/La0.8Ba2£Mn1.5Co0.5O7-delta / alumina was prepared. The alumina sol 70 weight section, the aluminium 
nitrate water-solution (40wt%) 15 weight section, and the water 30 weight section were added to the alumina powder 100 weight 
section, stirring mixing was carried out, and the alumina slurry was obtained. Multiple oxide powder La0.8Ba2.2Mn1 .5Co0.5O7~derta of 
an example 1 was added to this alumina slurry, mixed stirring was carried out and the slurry for coatings was obtained. Moreover, at 
this time, the loadings of La0.8Ba2.2Mn1.5Co0.5O7-derta powder were aajusted so that 1 0Og of these powder might be supported by 
per [ catalyst 1 L (liter) ] at the time of catalyst completion. Subsequently, after having blown off the excessive slurry after being 
immersed and taking out the honeycomb support made from cordierite to the obtained slurry for coatings, and drying at 80 degrees O, 
it calcinated at 600 degrees C for 1 hour. Thus, it was immersed in the dinitro diamine platinum water solution of 2 g/U the built 
honeycomb object was dried at 250 degrees C, and the honeycomb catalyst of this example was acquired The acquired honeycomb 
catalyst has been arranged like the after-mentioned to the exhaust air passage of the lower stream of a river of the Lean combustion 
engine, and presented measurement with the rate of purification of exhaust gas. 

[0052] (Example 13) Except having used the palladium nitrate water solution instead of the dinitro diamine platinum water solution, the 
same actuation as an example 12 was repeated, and the honeycomb catalyst of this example expressed with 

Pd/La0.8Ba2^Mn1.5Co0.5O7-defta / alumina was acquired, and was measured like the above of the rate of purification of the exhaust 
gas of the acquired honeycomb catalyst 

[0053] (Example 7 of a comparison) The following actuation was performed using the multiple oxide powder of the example 1 of a 
comparison, and the honeycomb catalyst of this example expressed with Pt/La02Ba0.7Mn0.5Co0.5O3-delta / alumina was prepared 
Except having used the multiple oxide powder of the example 1 of a comparison instead of the multiple oxide powder of an example 1, 
the same actuation as an example 12 was repeated, and the honeycomb catalyst expressed with Pt/La0.2Ba0.7Mn0.5Co0.5O3-defca / 
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ilumina was acquired. It measured like the above of the rate of purification of exhaust gas. 

0054] (Example 8 of a comparison) Except having used the palladium nitrate water solution instead of the dinitro diamine platinum 
vater solution, the same actuation as the example 7 of a comparison was repeated, and the honeycomb catalyst expressed with 
3 d/La0.2Ba0.7Mn0.5Co0.5O3-derta / alumina was acquired. It measured like the above of the rate of purification of exhaust gas. 
!0055] The following approach estimated the NOx absorption property of the multiple oxide of the [example of trial] examples 1-13. and 
•he examples 1-8 of a comparison. 

!0056] (NO absorption characterization method) The NOx absorbed amount on the front face of an oxide performed thermogravimetric 
analysis on condition that the following, and evaluated it by calculating an NOx absorbed amount from the heavy increase and decrease 
accompanying the NOx absorption by catalytic reaction. The obtained result is shown in Table 1, Table 2, and drawing 1 . 
!D Thermal-analysis reaction condition 1 reaction condition (I) 

NO:S02: Presentation GA of N 2= 0.500:0.025:99.475 SU is made to flow into equipment in flow rate 100 cc/min, and it is ** about NO 
and S02. ** was carried out 

2) Reaction condition (II) 

N2: He is Nagare about the mixed gas which is the presentation of SO 2= 0.0.2539.975. It was made to flow into equipment in amount 
100 cc/min, and S02 was made to absorb. 

3) rt is a reaction condition about S02 absorbed amount of an oxide based on the data obtained from each above-mentioned 
measurement It estimates by (II) and is net NO absorption about the measurement result of a reaction condition (I). It considered as 
the amount and the NO maximum absorption temperature was searched for from this measurement result 

(2) H measured with the programming rate of 10 degrees C / min from a measurement temperature room temperature to 800 degrees 

C. 

[0057] (NOx purification characterization method) The catalyst of each example which supported a predetermined multiple oxide 
catalyst ingredient and noble metals to honeycomb support has been arranged in the exhaust air system of a lean burn engine, air-fuel 
ratio A/F=14.5 (SUTOIKI) and A/F=18 (Lean) are repeated by turns, the engine was changed, and the catalyst purification performance 
evaluation was performed In addition, in the durability test S02 gas was flowed so that S02 concentration in exhaust gas might be set 
to 50 ppm, with the inlet temperature of 650 degrees C, A/F=14,5 and A/F=18 were changed by turns, it carried out for 24 hours, and 
the catalyst purification performance evaluation was performed next The obtained result is shown in Table 3. 
[0058] 
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[Table 2] 
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[Table 3] 
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[0061] The following things are clear from the result obtained as mentioned above. Although the result of NO absorption 
characterization was shown in Table 1 and Table 2, it turns out that the stratified perovskite multiple oxide of the examples 1-1 1 which 
belong to the range of this invention from this has high NOx decontamination capacity compared with the examples 1-6 of a 
comparison also under a less than 600-degree C temperature field, an oxidizing atmosphere, and existence of S02 gas. Moreover, it 
cannot be overemphasized that this NOx decontamination capacity is also the same as when N02 gas is used as reactant gas. 
[0062] Moreover, even if it is the same stratified perovskite presentation, if it separates from the NOx absorbed amount under S02 
coexistence from the predetermined range of this invention, its decreasing remarkably is clear from drawing 1 and drawing 2 . 
Furthermore, although the result of NOx purification characterization was shown in Table 3 By this the catalyst of the examples 12 and 
13 which are one example of the catalyst for emission gas purification of this invention which honeycomb support was made to support 
combining the stratified perovskite compound and noble metals of this invention ft turns out that it remains for felling about 30 percent 
to the rate of initial purification also after a durability test and the rate of NOx purification has the endurance which was clearly 
excellent compared with the examples 7 and 8 of a comparison which the rate of purification after durability reduced by half, and can 
purify exhaust gas effectively also under S02 coexistence. 

[0063] As mentioned above, although the suitable example explained this invention to the detail, this invention is not limited to these 
and deformation various by within the limits of an indication of this invention is possible for rt For example, although the effectiveness 
of the stratified perovskite compound of this invention was explained taking the case of the catalyst for emission gas purification, the 
application of the compound of this invention is not limited to this, and, specifically, it cannot be overemphasized from the former about 
a stratified perovskite compound that welhknown it is an application and that it is applicable to a dielectric, a magnetic resistance 
element, a gas sensor and an electrode, especially the electrode for solid electrolytes, etc. 
[0064] 

[Effect of the Invention] As explained above, according to this invention, it can write using the new stratified perovskite compound 
which has specific presentation and structure, and the stratified perovskite compound which has high NOx decontamination capacity 
also under a less than 600-degree C temperature field and an oxidizing atmosphere, and has sufficient sulfur-proof poisoning nature 
under the environment which produces sulfur poisoning, a nrtrogerr-oxides purification catalyst ingredient, and the catalyst for emission 
gas purification using this can be offered 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is drawing showing the relation of x and NO absorbed amount in La1 .0Ba2.0Mn2-xCoxO7-delta. 
[Drawing 21 It is drawing showing the relation of x and NO absorbed amount in La3-xBaxMn1 .5Co0.5O7-delta. 
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(57)Abstract 

PURPOSE: To obtain a ternary catalyst for an internal combustion engine high in durability. 

CONSTITUTION: A catalyst carrier is coated with a mixture consisting of catalytically active components prepared by supporting 
platinum and/or palladium on cerium oxide stabilized by rare earth metal (excepting zirconium and cerium) and zirconium and 
refractory inorg. oxide based on activated alumina and, thereafter, rhodium and/or rhodium and a platinum group metal are further 
supported on the carrier to obtain the objective catalyst for purifying exhaust gas. Since platinum and/or palladium are preliminarily 
supported on stabilized cerium oxide, the sintering of platinum and palladium is suppressed and catalytic activity can be kept long. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The catalyst for exhaust gas clarification characterized by coming to support a rhodium and/or a rhodium, and a platinum 

metal further after making catalyst support cover with a zirconium, or the rare earth metal and zirconium except a cerium the mixture 

which turns into cerium oxide by which heat stabilization was carried out from the catalytic activity component which supported 

platinum and/or palladium, and the fireproof inorganic oxide which made the activated alumina the subject 

[Claim 2] The catalyst for exhaust gas clarification according to claim 1 currently supported by the cerium oxide with which heat 

stabilization of at least 30% of the weight or more of the total amount of the platinum currently supported and/or palladium was carried 

out 

[Claim 3] The catalyst for exhaust gas clarification according to claim 1 whose amount of support of a rhodium the amount of support 
of platinum and/or palladium is 0.1-5.0g/L per unit capacity of a catalyst and is 0.01-1.0g/L 

[Claim 4] The catalyst for exhaust gas clarification according to claim 1 whose amount of support of a rhodium the amount of support 
of platinum and/or palladium is 0\3-3.0g/L per unit capacity of a catalyst and is 0.05-O.5g/L 

[Claim 5] 50% of the weight or more of a rhodium is the catalyst for exhaust gas clarification according to claim 1 currently supported 
within 40 micrometers from the front face of the layer which consists of a fireproof inorganic oxide covered by catalyst support 
[Claim 6] The catalyst for exhaust gas clarification according to claim 1 10-200g, and whose fireproof inorganic oxide the cerium oxide 
by which heat stabilization was carried out is 8O-300g per 1 1, of catalyst support 

[Claim 7] It is the catalyst for exhaust gas clarification according to claim 1 whose specific surface area the mean particle diameter of 
the cerium oxide by which heat stabilization was carried out is 10 micrometers or less, and is more than 20m2 / g. 
[Claim 8] The cerium oxide by which heat stabilization was carried out is a catalyst for exhaust gas clarification according to claim 1 in 
which it is the mixture of cerium oxide, a zirconic acid ghost and the rare earth oxide except cerium oxide, and at least the part exists 
as a multiple oxide or the solid solution. 

[Claim 9] The multiple oxide or the solid solution of cerium oxide, a zirconic acid ghost and rare earth oxide is a catalyst for exhaust 
gas clarification according to claim 5 constituted so that a zirconium may be served as to 0.05 to 0.35 by the remainder and the sum 
total of zero to 0.30, a zirconium, and a rare earth metal may serve as [ a rare earth metal ] a cerium respectively at an atomic rate 
0.05-0.55. 

[Claim 10] A fireproof inorganic oxide is a catalyst for exhaust gas clarification according to claim 1 which are an activated alumina, the 
activated alumina by which heat stabilization was carried out the oxide of a rare earth metal, and the oxide of alkaline earth metal. 
[Claim 11] An activated alumina is a catalyst for exhaust gas clarification according to claim 1 whose mean particle diameter is 10 ■ 
micrometers or less and whose specific surface area it is kinds of gamma-alumina, delta-alumina, and theta alumina, or such mixture, 
and is more than 50m2 / g. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the catalyst for exhaust gas clarification which removes simultaneously the carbon 
monoxide (COX the hydrocarbon (HC), and nitrogen oxides (NOx) which are the injurious ingredients contained in the exhaust gas from 
internal combustion engines, such as an automobile, about the catalyst for exhaust gas clarification. 
[0002] 

[Description of the Prior Art] Conventionally, in the three way component catalyst which removes simultaneously the carbon monoxide, 
the hydrocarbon, and nitrogen oxides which are the injurious ingredients in the exhaust gas discharged by the internal combustion 
engine, the cerium oxide which has oxygen storage effect mainly for platinum group metals, such as platinum and a rhodium, and the 
improvement in low-temperature activity is used 

[0003] Such a conventional catalyst for exhaust gas clarification performs coating by the slurry of an activated alumina, sinks into a* 
cerium solution after that and is performing impregnation support to integral -construction mold monolith support using platinum- 
group-metals content solutions, such as platinum and a rhodium, after that further, there is an inclination for the installation of these 
catalysts to be carried out directly under [ more near an engine ] a manifold recently — moreover, the elevated-temperature thermal 
resistance of a catalyst has been more greatly required by lifting of the exhaust gas temperature at the time of high-speed operation 
etc. 

[0004] However, the catalyst containing conventional platinum group metals and cerium oxide tends to deteriorate in an elevated 
temperature. In order to raise the elevated-temperature thermal resistance of a catalyst for this reason, the oxide of a rare earth metal 
or alkaline earth metal is added Moreover, if a long duration activity is carried out at an elevated temperature, the so-called sintering 
which a platinum particle condenses and causes grain growth will occur, and the clarification engine performance will deteriorate 
remarkably. The catalyst which supported platinum on cerium oxide for the sintering control of platinum to JP,5-20435,Y is indicated 
[0005] 

[Problem(s) to be Solved by the Invention] However, although the above-mentioned conventional three way component catalyst 
showed the good 3 yuan activity for purifying three components of CO. HC, and NOx in the first stage, it was not necessarily able to 
say that it was enough in endurance or thermal resistance in the large part of fluctuation of an elevated temperature [ like / directly 
under a manifold ], and a gas ambient atmosphere component 

[0006] Therefore, in the catalyst which uses platinum and/or palladium, and a rhodium as a catalyst component simultaneously, this 
invention is stabilized, purifies three components of CO, HC, and NOx over a long period of time, from the first stage, and is to offer 
the catalyst which can maintain the endurance in an elevated temperature. 
[0007] 

[Means for Solving the Problem] The catalytic activity component which supported platinum and/or palladium with the zirconium, or the 
rare earth metal and zirconium except a cerium to the cerium oxide by which heat stabilization was carried out as a result of inquiring 
wholeheartedly, in order that this invention person may solve this technical problem, After making catalyst support cover the mixture 
which consists of a fireproof inorganic oxide which made the activated alumina the subject Furthermore, it comes to complete a 
header and this invention for the catalyst engine performance improving compared with the catalyst in which the catalyst for exhaust 
gas clarification which comes to support a rhodium and/or a rhodium, and a platinum metal contains platinum and/or conventional 
palladium, and a conventional rhodium. 

[0008] As for the amount of support of the platinum and/or palladium which are supported by a catalytic activity component and the 
fireproof inorganic oxide, it is desirable that it is 0.1-5.0g/l. per unit capacity of a catalyst When the amount of support of platinum 
and/or palladium is less than 0.1 g/L per unit capacity, there is a possibility that sufficient clarification engine performance may not be 
obtained. Moreover, even if the amount of support of platinum and/or palladium exceeds I. in 5.0g /per unit capacity conversely, only 
the effectiveness of balancing the amount of support is not acquired. Especially, the case where the amount of support of platinum 
and/or palladium is 0.3-3.0g/L per unit capacity is more more desirable than the field of catalytic activity and cost 
[0009] Moreover, it is desirable that 30% of the weight or more of the total amount of support of the platinum supported by catalyst 
support and/or palladium is supported by the heat stabilization cerium oxide. When the amount of support of platinum and/or palladium 
is less than 30%, since the sintering control at the time of an elevated temperature is not enough, it is not desirable. As for the amount 
of support of the rhodium supported by catalyst ****. it is desirable that it is 0.01-1.0gA per unit volume of a catalyst ft has a 
possibility that sufficient catalytic activity may not be acquired, when the amount of support of a rhodium is less than 0.01 g/1. per unit 
volume. Moreover, even if the amount of support of a rhodium exceeds I. in I.Og /per unit volume conversely, only the effectiveness of 
balancing the amount of support is not acquired Especially when the amount of support of a rhodium is 0.05-0.5g/L per unit volume, it 
is more desirable in respect of catalytic activity and cost 

[0010] As a fireproof inorganic oxide, the oxide of alkaline earth metal, such as an oxide of rare earth metals, such as an activated 
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alumina by which heat stabilization was carried out with an activated alumina, silicon, and/or those oxides, and a lanthanum, 
magnesium, and barium, is desirable. These fireproof inorganic oxides have a desirable thing with a large specific surface area with a 
small particle size. In the case of an activated alumina, more than 50m2 / g of mean particle diameter are [ 10 micrometers or less and 
specific surface area ] good. 

[0011] As for a fireproof inorganic oxide, specifically, what makes an activated alumina a subject is good. As for a fireproof inorganic 
oxide, what contains more than a kind of the oxide of a rare earth metal or a compound, the oxide of alkaline earth metal or a 
compound in an activated alumina is good more preferably. Moreover, as for an activated alumina, what consists of kinds of gamma- 
alumina, delta -alumina, and theta alumina or such mixture, and contains a kind of silicon, a rare earth metal, and alkaline earth metal or 
its compound still more preferably for heat stabilization is good [0012] Heat stabilization of the cerium oxide by which heat stabilization 
was carried out is carried out by the zirconium, or the rare earth metal and zirconium except a cerium. This cerium oxide (henceforth a 
heat stabilization cerium oxide) by which heat stabilization was carried out can be adjusted by the following approaches. However, a 
heat stabilization cerium oxide is not limited to especially the adjustment approach shown here. The approach of supporting a water- 
soluble zirconium salt and/or the rare earth metal salt except a cerium to commercial cerium oxide as the adjustment approach of this 
heat stabilization cerium oxide, the cerium salt melted in water, a zirconium salt and/or the rare earth metal salt except a cerium can 
be mixed, and the approach of supporting to a fireproof inorganic oxide etc. can be raised after desiccation after mixing the rare earth 
metal except the approach of calcinating, a water-soluble cerium salt a zirconium salt and/or a cerium. In addition, 500 degrees C of 
baking are made by heating for about 5 hours for example, in air. By any approach, especially each salt of the rare earth metal except 
the cerium, zirconium, and cerium to be used is not limited, but can use a commercial nitrate, acetate, a sulfate, a chloride, etc. 
[0013] The heat stabilization cerium oxide adjusted by said adjustment approach is the mixture of cerium oxide, a zhxonic acid ghost 
and the rare earth oxide except cerium oxide, and at least the part exists as a multiple oxide or the solid solution. When the whole is 
made into 1 00 atoms %, as for the rate of the atom of rare earth elements other than the cerium atom which constitutes heat 
stabilization cerium oxide, a zirconium atom, and a cerium atom, it is desirable that the atom of rare earth elements other than five to 
35 atom % and a cerium atom serves as zero to 30 atom X. and the remainder serves as [ a zirconium atom ] a cerium atom. 
[0014] Even if it calcinates in air the heat stabilization cerium oxide adjusted by the above-mentioned approach at 900 degrees C for 5 
hours, specific surface area is more than 20m2 / g. In addition, if commercial cerium oxide is calcinated on these conditions, specific 
surface area will deteriorate in below 10m2 / g. As for each component mixed, it is desirable like the above that 10-200g, and a 
fireproof inorganic oxide are blended per 11. of catalysts and for a heat stabilization cerium oxide at a rate (80-300g). 
[001 5] Although catalyst **** which had the mixture of a catalytic activity component and a fireproof inorganic oxide covered makes a 
catalyst metal support further, they are platinum metals, such as the platinum and/or palladium which were already supported by heat 
stabilization cerium oxide as the catalyst metal, and a rhodium, and other noble metals, and it is desirable one sort or to use two or 
more sorts and to support 
[0016] 

[Function and Effect of the Invention] Since platinum and/or palladium were supported on the heat stabilization cerium oxide, this 
invention was able to control sintering which was not able to be solved conventionally. Therefore, it is an elevated temperature [ like / 
directly under a manifold ]. and endurance and thermal resistance have been greatly improved also in the large location of fluctuation of 
a gas ambient atmosphere. 

[001 7] Moreover, compared with the platinum and/or palladium on the activated alumina in the conventional approach, the rate of 
clarification of palladium [ the platinum on heat stabilization cerium oxide and/or ] of CO and a NOx component improved Moreover, as 
compared with the platinum and palladium on the cerium oxide by which heat stabilization is not carried out endurance of palladium 
[ the platinum and palladium ] on the cerium oxide in which this invention carried out heat stabilization is improving remarkably. 
Moreover, clarification of CO and NOx which excelled [ oxidization / in which this invention of this invention carried out heat 
stabilization / cerium] in a small amount of platinum and palladium more compared with what was mixed in the cerium salt and oxidized 
platinum and palladium was completed. 
[0018] 

[Example] Hereafter, an example explains concretely. 

(Example 1) By 5 micrometers of mean diameters, the cerium oxide and the oxy-zirconium-nitrate solution of specific surface area of 
120m 2 / g were mixed, and the cerium multiple oxide powder by which calcinated at the temperature of 500 degrees C for 1 hour, and 
heat stabilization was carried out by the zirconium was obtained after desiccation. The presentation of a cerium multiple oxide by which 
heat stabilization was earned out by this zirconium was 5/1 in the mole ratio of a cerium/zirconium., 

[0019] Next the dinitrodiammine platinum solution was added to the cerium multiple oxide powder by which heat stabilization was 
carried out by the above-mentioned zirconium, after desiccation, it calcinated at the temperature of 500 degrees C for 1 hour, and the 
platinum content, zirconium cerium oxide was obtained. The platinum content in this platinum content zirconium cerium multiple oxide . 
was 2 % of the weight Next the coat of the slurry which becomes the monolith support with 400 eels / in2, a diameter [ of 80mm ], and 
a die length of 95mm made from cordierite from the multiple oxide powder of a platinum content zirconium cerium, the multiple oxide 
powder of a cerium zirconium, gamma-alumina powder, hydrated alumina, and pure water was carried out it calcinated at the 
temperature of 500 degrees C after desiccation for 1 hour, and platinum, the cerium, the zirconium, and the activated-alumina content 
layer were formed in the monolith support made from cordierite. 

[0020] Furthermore, this monolith support was immersed in the nitric-acid rhodium solution, the rhodium was supported, and the 
catalyst 1 was acquired. A catalyst presentation is shown in a table 1. Moreover, the blending ratio of coal of platinum, a cerium, and a 
rhodium was investigated for the enveloping layer cross section of this catalyst 1 by EPMA (electron prove microanalysis). 
Consequently, the rhodium existed in the range of 40 micrometers from the front face of an enveloping layer. Moreover, it became clear 
that platinum and a cerium have the presentation to which the peak etc. was similar, h turns out that platinum and a cerium approach 
mutually and exist from this. 

[0021] (Example 2) The catalyst 1 was acquired like the example 1 except having changed the mole ratio of a cerium/zirconium into 
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19/1, and having changed gamma-alumina powder into the gamma-alumina powder containing La of 3 atom %. A catalyst presentation is 
shown in a table 1. 

(Example 3) The catalyst 1 was acquired like the example 1 except having changed the mole ratio of a cerium/zirconium into 2/1. and 
having changed gamma-alumina powder into the gamma-alumina powder containing Ba of 3 atom %. A catalyst presentation is shown in 
a table 1. 

[0022] (Example 4) 2.0% of the weight of the platinum content in the platinum content zirconium cerium multiple oxide of an example 1 
was carried out to 1.0% of the weight, and the enveloping layer which becomes monolith support from a platinum content zirconium 
cerium multiple oxide and an activated alumina like an example 1 was formed. 

[0023] Furthermore, monolith support with this enveloping layer was dried after being immersed in a dinitrodiammine platinum solution, ' 
it was further immersed in the nitric-acid rhodium solution, the rhodium was supported, and the catalyst 4 was acquired. A catalyst 
presentation is shown in a table 1. 

(Example 5) 2.0% of the weight of the platinum content in the platinum content zirconium cerium multiple oxide of an example 1 was 
carried out to 0.6% of the weight, and the enveloping layer which becomes monolith support from a platinum content zirconium cerium 
multiple oxide and an activated alumina like an example 1 was formed. 

[0024] Furthermore, monolith support with this enveloping layer was dried after being immersed in a dinitrodiammine platinum solution, 
it was further immersed in the nitric-acid rhodium solution after that, the rhodium was supported, and the catalyst 5 was acquired. A 
catalyst presentation is shown in a table 1. 

(Example 6) By 5 micrometers of mean diameters, the cerium oxide, oxy-zirconium-nitrate solution, and nitric-acid yttrium solution of 
specific surface area of 120m 2 / g were mixed, and the cerium multiple oxide powder by which calcinated at the temperature of 500 
degrees C for 1 hour, and heat stabilization was carried out with the zirconium and the yttrium was obtained after desiccatioa The 
presentation of a cerium multiple oxide by which heat stabilization was carried out with this zirconium and yttrium was 5/1/0.2 in the 
mole ratio of a cerium / zirconium / yttrium. 

[0025] Next, the dinitrodiammine platinum solution was added to the cerium multiple oxide powder by which heat stabilization was 
carried out with the above-mentioned zirconium and the yttrium, after desiccation, it calcinated at the temperature of 500 degrees C 
for 1 hour, and the platinum content zirconium yttrium cerium oxide was obtained. The platinum content in this platinum content 
zirconium yttrium cerium multiple oxide was 2 % of the weight 

[0026] Next the coat of the slurry which becomes the monolith support with 400 eels / in2, a diameter [ of 80mm ], and a die length of 
95mm made from cordierite from the multiple oxide powder of a platinum content zirconium yttrium cerium, the multiple oxide powder 
of a cerium zirconium, gamma-alumina powder, hydrated alumina, and pure water was carried out it calcinated at the temperature of 
500 degrees C after desiccation for 1 hour, and the layer which contains platinum, a cerium, a zirconium, an yttrium, and an activated 
alumina in monolith support was formed. 

[0027] Furthermore, this monolith support was immersed in the nitric-acid rhodium solution, the rhodium was supported, and the 
catalyst 6 was acquired. A catalyst presentation is shown in a table 1. 

(Example 7) By 5 micrometers of mean diameters, the cerium oxide, oxy-zirconium-nitrate solution, and nitric-acid ytterbium solution 
of specific surface area of 120m 2 / g were mixed, and the cerium multiple oxide powder by which calcinated at the temperature of 500 
degrees C for 1 hour, and heat stabilization was carried out by the zirconium and the ytterbium was obtained after desiccation. The 
presentation of a cerium multiple oxide by which heat stabilization was carried out by this zirconium and ytterbium was 5/1/0.2 in the 
mole ratio of a cerium / zirconium / ytterbium. 

[0028] Next the dinitrodiammine platinum solution was added to the cerium multiple oxide powder by which heat stabilization was 
carried out by the zirconium and the ytterbium, after desiccation, it calcinated at the temperature of 500 degrees C for 1 hour, and the 
platinum content zirconium ytterbium cerium oxide was obtained. The platinum content in this platinum content zirconium ytterbium 
cerium multiple oxide was 2 % of the weight 

[0029] Next the coat of the slurry which becomes the monolith support with 400 eels / in2, a diameter [ of 80mm ], and a die length of 
95mm made from cordierite from the multiple oxide powder of a platinum content zirconium ytterbium cerium, the multiple oxide powder 
of a cerium zirconium, gamma-alumina powder, hydrated alumina, and pure water was carried out it calcinated at the temperature of 
500 degrees C after desiccation for 1 hour, and the layer which contains platinum, a cerium, a zirconium, an ytterbium, and an activated 
alumina in monolith support was formed 

[0030] Furthermore, this monolith support was immersed in the nitric-acid rhodium solution, the rhodium was supported, and the 
catalyst 7 was acquired. A catalyst presentation is shown in a table 1. 

(Example 1 of a comparison) The coat of the slurry which becomes the same monolith support made from cordierite as an example 1 
from the multiple oxide powder, the gamma-alumina powder, hydrated alumina, and pure water of a cerium zirconium was carried out it 
calcinated at the temperature of 500 degrees C after desiccation for 1 hour, and the alumina layer containing a cerium-zirconium was 
formed on the monolith support made from cordierite. Thus, the obtained monolith support was dried after being immersed in a 
dinitrodiammine platinum solution, it was further immersed in the nitric-acid rhodium solution, the rhodium was supported, and Catalyst 
A was acquired. A catalyst presentation is shown in a table 1. The blending ratio of coal of platinum and a rhodium was investigated for 
the enveloping layer cross section of this catalyst A by EPMA. Consequently, it was distributed over the range of 100 micrometers 
from the front face of an enveloping layer, and the' rhodium was distributed over the range of 40 micrometers by platinum from the 
front face of an enveloping layer. 

[0031] (Example 2 of a comparison) 2.0% of the weight of the platinum content in the platinum content zirconium cerium multiple oxide 
of an example 1 was carried out to 0.4% of the weight and the layer which becomes the monolith support made from cordierite from 
platinum, a cerium, a zirconium, and an activated alumina like an example 1 was formed. 

[0032] Furthermore, this monolith support was dried after being immersed in a dinitrodiammine platinum solution, it was further 
immersed in the nitric-acid rhodium solution, the rhodium was supported, and Catalyst B was acquired. A catalyst presentation is 
shown in a table 1. 
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(Example 3 of a comparison) The dinrtrodiammine platinum solution was added and calcinated [ dried and ] to activated-alumina 
powder, and the platinum content activated alumina was obtained The platinum content in this platinum content activated alumina was 
2.0% of the weight 

[0033] Next the coat of the slurry which becomes the same monolith support made from cordierite as an example 1 from a platinum 
content activated alumina, the multiple oxide powder of a cerium zirconium, gamma-alumina powder, hydrated alumina, and pure water 
was carried out it calcinated at the temperature of 500 degrees C after desiccation for 1 hour, and the layer which contains platinum, 
a cerium, a zirconium, and an activated alumina in the monolith support made from cordierite was formed. 

[0034] Furthermore, this monolith support was immersed in the nitric-acid rhodium solution, the rhodium was supported, and Catalyst 
C was acquired. A catalyst presentation is shown in a table 1. 

(Example 4 of a comparison) The dinrtrodiammine platinum solution was added and calcinated [ dried and ] to cerium oxide powder, and 
platinum content cerium oxide was obtained. The platinum content in this platinum content cerium oxide was 2.0 % of the weight 
[0035] Next the coat of the slurry which becomes the same monolith support made from cordierite as an example 1 from platinum 
content cerium oxide, the multiple oxide powder of a cerium zirconium, gamma-alumina powder, hydrated alumina, and pure water was 
carried out it calcinated at the temperature of 500 degrees C after desiccation for 1 hour, and the layer which contains platinum, a 
cerium, a zirconium, and an activated alumina in the monolith support made from cordierite was formed. 

[0036] Furthermore, this monolith support was immersed in the nitric-acid rhodium solution, the rhodium was supported, and Catalyst 
D was acquired. It is shown in the catalyst presentation table 1. 
[0037] 
[A table 1] 
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(Example 8) By 5 micrometers of mean diameters, the cerium oxide and the oxy-zirconiurn-nrtrate solution of specific surface area of 
120m 2 / g were mixed, and the cerium multiple oxide powder by which calcinated at the temperature of 500 degrees C for 1 hour, and 
heat stabilization was carried out by the zirconium was obtained after desiccation. The presentation of a cerium multiple oxide by which 
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heat stabilization was carried out by this zirconium was 5/1 in the mole ratio of a cerium/zirconium. 

[0038] Next the dinitrodiammine platinum solution was added to the cerium multiple oxide powder by which heat stabilization was 
carried out by the above-mentioned zirconium, after desiccation, it calcinated at the temperature of 500 degrees G for 1 hour, and the 
platinum content zirconium cerium oxide was obtained. The platinum content in this platinum content zirconium cerium multiple oxide 
was 0.6 % of the weight Next the catalyst 8 was acquired like the example 1. A catalyst presentation is shown in a table 2. 
[0039] (Example 5 of a comparison) The coat of the slurry which becomes the same monolith support made from cordierite as an 
example 1 from gamma-alumina powder, hydrated alumina, and pure water about the multiple oxide powder of a cerium zirconium was 
carried out it calcinated at the temperature of 500 degrees C after desiccation for 1 hour, and the alumina layer containing a cerium 
zirconium was formed on the monolith support made from cordierite. Thus, the obtained monolith support was dried after being 
immersed in a dinitrodiammine platinum solution, it was further immersed in the nitric-acid rhodium solution, the rhodium was 
supported, and Catalyst E was acquired It is shown in the catalyst presentation table 2. 

[0040] (Example 9) By 5 micrometers of mean diameters, the cerium oxide and the oxy-zirconium-nitrate solution of specific surface 
area of 1 20m 2 / g were mixed, and the cerium multiple oxide powder by which calcinated at the temperature of 500 degrees C for 1 
hour, and heat stabilization was carried out by the zirconium was obtained after desiccation. The presentation of a cerium multiple 
oxide by which heat stabilization was carried out by this zirconium was 5/1 in the mole ratio of a cerium/zirconium. 
[0041] Next the dinitrodiammine platinum solution was added to the cerium multiple oxide powder by which heat stabilization was 
carried out by the above-mentioned zirconium, after desiccation, it calcinated at the temperature of 500 degrees C for 1 hour, and the 
platinum content zirconium cerium oxide was obtained. The platinum content in this platinum content zirconium cerium multiple oxide 
was 5 % of the weight Next the catalyst 9 was acquired like the example 1. A catalyst presentation is shown in a table 2. 
[0042] (Example 6 of a comparison) The coat of the slurry which becomes the same monolith support made from cordierite as an 
example 1 from gamma-alumina powder, hydrated alumina, and pure water about the multiple oxide powder of a cerium zirconium was 
carried out it calcinated at the temperature of 500 degrees C after desiccation for 1 hour, and the alumina layer containing a cerium 
zirconium was formed on the monolith support made from cordierite. Thus, the obtained monolith support was dried after being 
immersed in a dinitrodiammine platinum solution, it was further immersed in the nitric-acid rhodium solution, the rhodium was 
supported, and Catalyst F was acquired. A catalyst presentation is shown in a table 2. 

[0043] (Example 10) By 5 micrometers of mean diameters, the cerium oxide and the oxy-zirconium-nitrate solution of specific surface 
area of 120m 2 / g were mixed, and the cerium multiple oxide powder by which calcinated at the temperature of 500 degrees C for 1 
hour, and heat stabilization was carried out by the zirconium was obtained after desiccation. The presentation of a cerium multiple 
oxide by which heat stabilization was carried out by this zirconium was 5/1 in the mole ratio of a cerium/zirconium. 
[0044] Next the dinitrodiammine platinum solution was added to the cerium multiple oxide powder by which heat stabilization was 
carried out by the above-mentioned zirconium, after desiccation, it calcinated at the temperature of 500 degrees C for 1 hour, and the 
platinum content zirconium cerium multiple oxide was obtained. The platinum content in this platinum content zirconium cerium multiple 
oxide was 10.0 % of the weight Next the catalyst 10 was acquired like the example 1. A catalyst presentation is shown in a table 2. 
[0045] (Example 7 of a comparison) The coat of the slurry which becomes the same monolith support made from cordierite as an 
example 1 from gamma-alumina powder, hydrated alumina, and pure water about the multiple oxide powder of a cerium zirconium was 
carried out it calcinated at the temperature of 500 degrees C after desiccation for 1 hour, and the alumina layer containing a cerium 
zirconium was formed on the monolith support made from cordierite. Thus, the obtained monolith support was dried after being 
immersed in a dinitrodiammine platinum solution, it was further immersed in the nitric-acid rhodium solution, the rhodium was 
supported, and Catalyst G was acquired. A catalyst presentation is shown in a table 2. 
[0046] 
[A table 2] 
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(Example 11) The catalyst 11 was acquired like the example 1 except having changed gamma-alumina fine particles into the gamma- 
alumina powder containing Ba of pentatomic % instead of the dinitrodiammine platinum solution used in the example 1 using the 
dinitrodiammine platinum solution and the palladium nitrate solutioa A catalyst presentation is shown in a table 3. 
[0047] (Example 8 of a comparison) Catalyst H was acquired like the example 1 of a comparison except having used the palladium 
nitrate solution instead of the dinitrodiammine platinum solution used in the example 1 of a comparison, h is shown in the catalyst 
presentation table 3. 

(Example 12) The palladium nitrate solution was used instead of the dinitrodiammine platinum solution used in the example 1, and the 

catalyst 12 was acquired like the example 1 using the gamma-alumina containing La of 3 atom % except having added 0.2 mols /of 

carbonic acid Bal. by Ba conversion per unit catalyst capacity further. A catalyst presentation is shown in a table 3. 

[0048] (Example 9 of a comparison) Catalyst J was acquired like the example 1 except having used the palladium nitrate solution 

instead of the dinitrodiammine platinum solution used in the example 1. h is shown in the catalyst presentation table 3. 

[O049] 

[A table 3] 
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(Example 1 of a trial) The exhaust gas temperature of 800 degrees C of average engine-speed 3500rpm and a catalyst inlet port and 
the exhaust gas temperature of 1050 degrees C of a catalyst center section performed the durability test of 50 hours on the aging 
conditions which show the catalyst acquired in the example 1 - the example 11 and the example 1 of a comparison - the example 9 of 
a comparison in installation and drawing 1 at a gasoline engine with a displacement of 4000 cc. 

[0050] Aging conditions are the cycles which make 1 cycle 60 seconds as shown in drawing 1. for 40 seconds begun in 1 cycle, when *rt 
controls by theoretical-air-fuel-ratio A/F=14.6 and passes over the 40th second, it increases, a fuel is set to A/F=12-13, and the 
condition is continued for 16 seconds (from the 40th second of 1 cycle to the 56th second), h returns to after that theoreticar-air- 
fuel-ratio A/F=14.6. and engine control is carried out On the other hand, installation of secondary air does not introduce secondary air 
as "close" from the start of 1 cycle to the 44th second, but introduces secondary air into the 44th second, and is made *open", and 
control continued as it is till 60 seconds is carried out The temperature of a catalyst center section rises from the 44th second of 1 
cycle, and it amounts to 1050 degrees C, and becomes the durability test to which temperature descends from 1050 degrees C under 
hyperoxia from the 55th second. 

[0051] Each catalyst which performed the above mentioned durability test evaluated installation and the catalyst engine performance 
to the gasoline engine with a displacement of 660 cc next An engine speed is controlled by 3000rpm and theoreticahair-fuel-ratio 
A/F=14.6, the temperature of a catalyst inlet port is changed, and assessment conditions are HC, CO, and NOx. Clarification 
temperature was searched for 50%. An assessment result is shown in a table 4 - a table 6. 
[0052] 
[A table 4] 
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As for the catalysts 1-7 of the example of this invention, from a table 4, 367 degrees C - 378 degrees C and 50% clarification 
temperature after durability of NOx have [ 50% clarification temperature after durability of HC ] 381 degrees C - 389 degrees C and 
50% clarification temperature after durability of CO in the range which is 365 degrees C - 378 degrees C. On the other hand, as for 
catalyst A-D of the example of a comparison, 386 degrees C - 418 degrees C and 50% clarification temperature after durability of NOx 
have [ 50% clarification temperature after durability of HC ] 395 degrees C - 41 1 degrees C and 50% clarification temperature after 
durability of CO in the range which is 384 degrees C - 416 degrees C. 

[0053] At catalyst A-D of the catalysts 1-7 of the example of this invention, and the example of a comparison, clarification 
temperature averages after [ durability ] 50%, by HC, 29 degrees of catalysts 1-7 of the example of this invention are by 13 degrees C 
and CO, and 28 degrees C and all are low by NOx. That is. the catalysts 1-7 of the example of this invention have high endurance, and 
are understood that catalytic activity is maintained so much highly. 
[0054] 
[A table 5] 
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The catalyst 8, the catalyst 9, and catalyst 10 of an example of this invention have low 50% clarification temperature after durability like 
[ the result of a table 5 ] the result of a table 4 as compared with Catalyst E, Catalyst F. and Catalyst G of the example of a 
comparison. That is, it turns out that the catalyst 8, the catalyst 9, and catalyst 10 of an example of this invention are all excellent in 
endurance ability. 
[0055] 
[A table 6] 
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The catalyst 11 and catalyst 12 of an example of this invention have low 50% clarification temperature after durability like [the result 
of a table 6 ] the result of a table 4 and a table 5 as compared with Catalyst H, Catalyst F, and Catalyst J of the example of a 
comparison. That is. it turns out that the catalyst 1 1 and catalyst 12 of an example of this invention are all excellent in endurance 
ability. 

(Example 2 of a trial) The palladium particle diameter after the durability of the catalyst of the platinum particle diameter after the 
durability of the catalyst of an example 1 and the example 1 of a comparison, an example 1 1. and the example 8 of a comparison was 
measured by XRD (X diffraction). A garden result is shown in the 7th table. 
[0056] 
[A table 7] 
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The catalyst 1 for exhaust gas clarification and catalyst 1 1 of this invention have the diameter of a very fine particle of platinum and 
palladium smaller than the thing of the catalyst A of the example of a comparison, and Catalyst H from a table 7. Thereby, as for the 
catalyst 1 for exhaust gas clarification and catalyst 2 of this invention, it turns out that sintering of platinum and palladium is controlled. 



[Translation done j 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The cycle diagram showing the engine drive of the aging (aging) trial made to each catalyst of the example of this invention, 
and the example of a comparison. 



[Translation donej 
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£&<). B«±ffit0D7aR.- 1. 8<x + z<2. 
8. 0<z<0. 5. 0. 2<y<l. 5. 5. 5&S 

<7. oimt. ) -c&itizctzimbtzimm 
ix«2ai£»e«'<oyx*-f His®. 
im&4 ) mm 1 ~4©i,»rti* 1 ^©BKias 

i*£^iMM^{b)Witff4. 
[1831515] l^jB»J#liaTK4sW*Sf^*©- 

mtizmwtmtcts^x. 
WLttmnxMwmi. 

[000 1] 

ins®. ^mtm*tmm®Rvcti*m>m 
uzmtmmK.m. wmmKnt. ««©««•« 
&mtz>®.£Mitmx$>^x. ®%%wfmvm5c%- 
mcfx-n ox&&mit\s®zmzmr sutt^n 

n-Rvrntizmmmmb. rtJ8ama©ae 

3«i3^^^©«BS«:«t-5-cStfflSn5SF§i^ojWt 
[0 002] 

[{E3fc©88f51 ^a7x*M hS«J§4Wf ittmt. 

stt*m-r«ti'. a<i©si»*4®a^tt**i-. c 

tclft®J?afflSffi§©^fiil/T^i*Shr*}D. * 
fc. ^S*T*5BaTiO, . KTaO, *>KNb 

o, ^©^a«*. mmzmmtbx&EstxxK* 
s. 

[0003] awp-cii. m^a^zxj htm*@tt 
{b**$i,-c. snfc^ttiWi-s^a^x*^ Mb£ 



* [»*S2] JJ2-fflK<D©Ln*S7>f >. 
■>A. trvy^A. ^MflAKtfX 

7cS5?a9. Bit, 3/^hS^7^5i-)A<P6fi!E 

zm* *) sKnfc^ft < 1 t> i «©7c$-c& 5 c i 

®tT48t*BlEiS©)i«^a^*-f Mb£«. 
[S*S3] :*<D-lffi3£0 

Be. Sr. Mn t - , B, Ot - * —0 

[ooo4]*^ «6**e.rt«seBi©»s^x*?wb 
-rsstssiL-ctt. &m.m&rtzmtmicK&z k 

/<9t>$ A (Pd) Rtfni^A (Rh) ^©S^8«r 

m btma^mm^mifimmxih 9 , je<*d 

20 [0005] stcis^. i&Em&cossK m tstm 
©s * o *> KmMom®mo-$m* m^t. 
manzommicttbxm ■ mtbic%*m#±ifi 

Minmrzctifiwzstixts'). m&. mma> 
msnximzft'jmim ( y -» ®^-c©2k*i 
S^Kfffoh. c©y->®JgMc*$t,»-cfeNOxt+ 

[0 0 0 6] *fr*y->ffl$CCfe<,>-Cfc+#fc:NOx 

*8Kbf s^itz-a*. (1) y-^swar. JMB 

30 4»©i£<b*S& (HC) immLXNOxiMttZV* 
54 \W&*M.**m. (Machida, Mu r a k 
ami. Ki j ima ; J. Mater. Ch em. . 
4 (1994) 1621) 4. ( 2 ) >) $ AK{b«!. 

7>* >K<b«jRo c a&£a#s*>tt. y - vsk^t 

t?NOx*®JRl/. HS^USrHjc^tCfcONOx* 
^bS^S^ffi (1fPa¥5-5 1 15 56#fi«. #ii 
¥5-261287 ^8) LtfimmZtlXM. 
[0007] *fc. Mach i dafctt. ±M(1) © 
XSEKtel»r. La, - . Ba. SrCu, O. 
40 h*^u7Xl3j\-&gmmifi> NO©tRJRii<>(C 
6 0 0-ce*±©ttfirt©®JU3ftfcNO£!i££g& 

(2) ©Xi&KteU-Ctt. KfSiiSagHaTCSf^© 

*6fi£SN0xKiRfi!lta&ISfta«*iffl*^tott-C«l,> 
iCiKJ:?). K^iaiiJSfflST-C©NOx?Wbfti6*i 

[ o o o 8 ] ftfc. rtff uuEtt^©^ mmv 

1 99 8)fflfflfAElS ^SUft. 

zaw. asm Ujchwbj tcfcuttt. a^^i^b 



50 



10 



20 



(3) 



s imm) -ctt. mix* 4 \-®&mm*m 

[0009] 

( 1 ) ©£^^§ft*«&*©^a:/X2M h«£K 
■fbfett. 6 0 0 •CKUiOfiK^artt. ' N Oxomt 
l3$Kftiiitf&8tC&9. N0xK4Kg©fcd>££t;T 
U*5 4l,>5RH#*-5fc. 

[00 10] ±e (2) ©*Stffiffl§n*TA 

«4ffi*©swf^i^t«si-c«. e 5 o-axtowm 

[00 1 1) Htc. «£*©SMfxjWbtt!i§B. 
-^©JSH-Ctt. gfa*fX«t>K«S!tlWM» (SOx) 

fc 9 . ±e ( 2 ) ©£iR©i&£©«fc 5 «c. >t y >> AK<b 
«ff#NOxftanUBtfi9«6lCtt. SOxtfXKJ: 

T*4t,>58l!S#*ofc. 

[0012]fcfe. JbSO"!l9J4Mn%Lat. t 
Ba 0 . • Mn 0 . • Co 0 . i 0« - « (DZStt^a 
:7X*-f M8£afb«J4T*C4«:«fc9. Ba££5£<b 

s o x#*K«t: ot no x^tm&imv < fiT 

-*-SC4tfcai/fc. MK. *M»6B. Machi 
da6*M«l/fcLa, - , Ba. S rCu, O. tcte 

[0013] HJbOJt 5«. «£*©Kib«5*»S-C«. 
flSftiraBftflMttftt.'*. C*ie>*JBl>fcNOxiR 
atCfcUTB. 5SSttSK«t^-CNOxKJRS*JSl/<* 

Ln» - c . ♦ > > 

<X*OLntt±E4nCxJ( (fflU 
*B*<> . BHLfcE&HCjEK. 1. 8<x + z<2. 
8. 0<z<0. 5. 0. 2<y<l. 5. 5. S£& 

<7. o**r. ) r&Shacifcfc&fi-s. 
[ o o l 8 ] *fc. 4M0«mittMtMK*m 
B. ±»©*D*S«^P^*-/Kb^gJ«:#Wl/"CfiS 
5C4*«a4T*. 

[0019] sk. *mi<mrtz&mm\t. m 

iffl«SHfilTKluW4»</^«l»©-«{bll». iftb** 
aOTBRWt»tHI«KWbl/»*»^?«tffllBWK 

«f*4 a*R£F/Xtt/<9 5>$ A 4 Ur** C 4 

*®a4**. 

[0020] 

[|feiH©lltti©BSS] KT. *ft?W>ltt<P^X*-/ 



^200 0-256017 
4 

*«4>**. t©fc«>. a«©ffiffls«K*st,»r«i£i,>s 
ajwawwucFcN o xj^fc&s&i&s-r 

[0 014]*#»B. COJ:9&&fcttM0fff*a 

stc&*-c & 3 ftfc «>©?&<>. -e©SM4t54c5 

B «Jttt»%4T*lt9rFK48l>T. 6 0 0*C*SI© 

flaffttJumfl£B«FcfcXi»N o x^bffi^w 

U R-y+&ttMJ&msm&i&tZ®Vi'<a1Z*}<( 

Jtf*tWWBll««W*r 5 C 4 K& 5. 
[00 15] 

iBBimfcrztctoc&ffl *gw#6B. jjbpss 

«rr«tMftitt^n^»^ Hte*#6 o o-c* 
i8©aa*«RwwbSHSiT'c fcm>No x&itm 

*U flo+»fti8KSa«t=£Wt5C4*miHU. 

[0 0 1 6 ] V*. *5momVL'<VlZl3<( Mb£» 
B. *©-«5$<D 

Ln> - , Ba. Mn s - , B, O t - « -<D 

<5£*©Ln«<l>fc< 4iia©9>*>-f F5BR. B 

B3 d«^7^*>e.«-s8«t»j)itfnfc^< 4t> 1a 

©5c*. 1. 8<x<2. 8. 0. 2<y<l. 5. 
5. 5£S<7. O&fct. ) -caSniC4€!|#ffl4 
?i. *fc. *HflWb£*K*5l,>rB. -ffiSfl»©Ln 

hy-^ARDfXha^^-JrA^fiSSS^OSBn 
fc<i>fr<4t>ia©7C*C*"3. B#fc. ="WrKV 

7*5-9A*6i££f?± | oaBnfc4>&< 4fe ia© 

5c*-C*SC4iWff*U». 
[0 0 1 7 ] *«?9©ltt^o^*^ Mb£«J 
©HfifflBBB. *©H««0 



Ba. Sr. Mn f - , B. Ot - « 

©Htt-^a^*^ h<b^®«. ^©-asa> 

Ln. - . Ba. Mn» - , B, O t - > -® 
(5S*©Ln«^<4feia©5>ir>'^ KtHR. B 

40 «3daa7a»>i&«s8J:oatfnfc5>ft<4fcia 

©5c*. 1. 8<x<2. 8. 0. 2<y<l. 5. 

5. 5£$<7. ozm. ) rash, a^©^ny 
ssaaa^wo. e o o v*mms.m-r:t>mx 

[0 02 1] CCt?. -ffiSfl>©Ln (^>*^-fF5c 
JR) 4U TB La . Nd (**5?* 

A) . Sm (fv'JyA) . Gd (0P>;&9A) . Y 
so (^7hy>A)XBSr (xhnV^-JAjSCfcn 



30 



5 

&©&&©«£##*?* L<. B OdfiBJcgD 4 0 i 
Ttt, Fe (tt). Co <3'<*l>)XttAl (7*5 
-9 A) KtfCft&©fef^ffl£WJi?tU>. 
[0 02 2] *fc. x#l. 8fclT?«. +MNOx 
RlRttiB**(f«C<<. 2. 8eit-Ctt. Jftt^n^X* 
h«S*J«*K<l>. y#0. 2JaT-Ctt. H&KJ: 
SNOx»itfl4fil©&#PftSfttc< <. 1. 5tLh"C 

Lug - i i « i ) Ba 
(S*OLntt±i2i|^D5cS (ffiU Xhn>=^A 10 

. Btt_fcE£0D7C$. 1. 8<x + z<2. 
8. 0<z<0. 5. 0. 2<y<l. 5. 5. 5£ff 

<7. oztfct. ) -cmctifivsz. comvim 

t002 4]-aSS©fc*Jl>-C. z*$0Ttt. NOxR 

iR^tt#+»fcta«s$nr. o. 5*bas4. no 

x^#f4©gL<Mtf*C4*s**. x + z 
til. 8<x+z<2. 8?&**i. t©g*tt. Hfc 20 

coo25] *^w©no xmmmmtco^ 
mm-*, xmomxmtmffitot. ±»©in 
t®tt^a^*-f Mt£®*£:frr*t.©-c*s. c 

©Jltt^n^xa-fMb^mt. »{t#H^Ttcteu-c 
n o x £«iRi*{tc *. 6 0 0 xftncMUtc «>sn 
feNOxWK • »<ttfft€ft*l/. U*>«>iH8ft«#tt 

[002 6] C©<k5CC. *&w®NOxmwmim 
«. ±i2Jitt^a^*-f Mb£®fc!i!3!l£#4f * 30 

*i. cn«Ji<[)f6©»wB^=&^-r5ci«)»jfie-c* 

0. flX.1*. ®Mtm.®*mmzVT (CeO, ). 
»3i7 (ZrO,), :/7fe*i^A|&{b!& (P r 

o, . , ) MctihoMmiiezmntzcttfisi 
t&c**. 

[002 7] *fc. *l^©NOx&<b«!$$ffltt. * 

©**©«^rftffi-rsc4tt45si. fitt-f^u? h 
»ffl»^x«f©N0x^t-r5KS/c-5rtt. 

A^Wca-hT-SCiKJ:*). &&I4»#X4©« 
tW&t**. 

[0 02 8]***. COAiijAttgfliattt, HU 
tc-fe^Sj^fOa-j/x^^ f-S©4>©#£<J8(<> 

6*1**5, h**^>uxg;©&ji»ra*>6fifc 

*"-*A^fc*J8l>*c4fc»Jfrc;fc9. jgCttttt 
Jitm»**©fe©*A^/7Atttcfi£»Lrt«t:^. so 
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1 0 0 2 3 ] $ fc. *^©ltt-^a ^x* h <t^8) 

C©J©S, HBKCDtt. &©Hfi5S© 

Sr. Mn x - , B, Oi - , -0 
[0 02 9] *fc. *fSB©NOx^bttJ«tmtt. _h 
2Jn<. Kfi«HaSi^SS#Ha©)505rCNOxSr» 

©Pt. PdRtfRh (ni>$A) «S©g£JIlS#4ffl 
*6to*-Cffiffl-rsc4fe?Iffir*'). W*tt. PtR 
C//X»Pd4ffi*£fc-lf*C4K:«fc9. KfbSfflfTF 
■C©NOx»)R^btttl«:fllifC. S7cSa^T-C©N 
Ox#JB?Wbttt&*|fiLhS-tr * C 4 fCSi. 
[ o o 3 o ] &cc. **w©8#x}WUfflija«fc-x»T 
ism*. ±a©*n< . xmomtizmtmmit. 

R^/xtt^y->A44ffltLTfijo. mmmw 
%.T<cmmfMix>p<D-mit&m <co> . e^b* 

nt (HC) SC^K{b«5«:ll«ltC}|^bLSa*>©-Cfc 

*. 

[0 0 3 1 ] CCt. e^ROf/Xtt^^A©^ 
»*. ±j$©a**»£*T 5 *>©?**#. C*a£W-Kfca 
i>$A (Rh) ^=&ll^S«4C4*i-C&5. C©K. 

£?lBgft4b-ctt. ±a©Jr5«:r;P5^ft4-©aai 
t#4*J8<.>SC4*i'C* > ^-rtAttS&fc&B-C** 
C4fcm5*T4>ftl>. 

[00321 *^ *&9J©gWx^b«IB««cfcl,>r 
tt. NOx^bfl4KttfJ4e^©g^liJ4*e^L,r 
^-*A83§fccc:i- h U W«%PI-©)5S!SWtc!i^ 

t/C*>J:<, jgKtt. SBWf x jSS8©±figBIRcrF^iI 
[0033] 

[0034] (giJ&m) ^'J^A. 

•C. S7cS©afi£tb*SLa : Ba :Mn : Co = 0. 
8:2. 2:1. 5:0. 5 4&*<fc 5KE£U 
^5*-C©im^l/fc. ^U.T. £|§¥2 - 7 4 5 0 5 
#fia(cl2K$nfc^iS4Hfil©fflfpK:«J:»3. 
45J£$titS^i'i>i»it&^«rl!3il/m 900 

•cvsmwm. gcc*a*tc 1 4 o o -c-c 1 o m 

^fiSL"C. Lao.iBat.iMni.iCoo.t 



0, - « (SttfcO. 4) ■C7ftSh4g£iMH&»* 

<wm (*sb») zmmmicEsiL. tmtz 
mmmK.Mtiovm.Mmzm.v. nox 
mummt Lxommmfoit. 
[ o o 3 5 ] (mm 2 ) mwm<Dw\> v i&t v 
tdumt. mwi±m&<mrfzm>)&i> La 

o. iBai. iMni. ,Fe 0 . » 0t - « (Sit 

M. 3) XwStM&Gmtm* (Iitt<n7x* 
KomttMtv&mzL. tioxMtsmtmtbx 

©tttBfPffifctT nit. 

[003 6] (mm) WiBm<Dz»-<)\,l£7fi>$ 

-VLtbmm. mm 4H8©»f«:iioii 

U La 0 . i Ba>. , Mn, . ,AI,. t O 
t - . UttftO. 3) ■C*SftSfi6Ktt«J©*£# 

fc. ±si5S(c. i&aa^ffatciONocDaiRjwtfie 

fctliEU N0xMdtt^m4LT©tti&ifflfi*:lTo 
fc. 

[0037] dasw4 ) mmo&Tmomati: 20 

La:Ba:Mn:Co=l. 0:2. 0:1. 5: 

0. 5 4fta < fc5tcE£Lfc£U'H;J:. HtSWliSS© 
&ft£tgQ£U La. . . Ba, . . Mn, . .Co 
. . « 0, - , UiifcO. 4 ) VrnZKhmm® 

[0038] (mm5 > msmt&ST&vmmtz 

La : Ba :Mn : Co - 1. 0:2. 0:1. 0: 

1. otmjz'xcm^Ltdmit. mmitm® 30 

SfPfcltOilU La, . , Ba, . . Mn, . .Co 

. . . 0, - . (s\mo. 3) vnztimsmt® 
[0039] (ntfiwe ) m&Bm>&yt%<ms8i!tz 

La:Ba:Mn:Co = 0. 5:2. 5:1. 5: 

o. btfuji'ncm^LtePMit. mmtmo 

J8ft*l89iIU La. . . Ba, . . Mn, . , Co 

.. ,o,-, (s\mo. 4) xi*thz>mGm.im 40 
WHt&imv. uoxmrnmntoxomm 

[0040] (ttlSPI 1 > STcSRCDfflfiEltfcL a : B 
a:Mn:Co = 0. 2:0. 7:0. 5:0. 54ft 

£1/. La.. , Be,, , Mn. . , Co,. ,0 

... (simo. 3) xakshimsmtmte® 
fc. mmm. msamtMiioo&MHtm 
fcsusu mxMtmmtixmmazfiv so 
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fc. 

[004 1] (Omi2) &5£&0Ml&itZLa. :B 
a : Mn : Co = 1. 0:2. 0:1. 8:0. 24ft 
*<fc5KStel/fcfeltttt. fQSWl4Kffi©Sft«g») 
ill/. La, . . Ba, . . Mn, : ( Co,, ,0 

T -, Utttto. 2) r^snsffi^MbW*?:^ 

fc. JJBHSCC. {g(Sfi^«rft«:<t0NOO«iR^btl 
£S0SU N0x^fclWI*m4Lr©ttiB^ifi«fo 
fc. 

[0042] <H^fll3)&7cS&©fflfiSIt*La:B 
a : Mn : Co = 1. 0:2. 0:0. 5:1. 5 4ft 
SiSKESLfctW*. ^Wl4BS©J6^g9 
ill/. La,, o Ba, . «Mn.. ,Co,. 6 O 

(6-ttfcO. 5) -Cm3*i*fi£«{t«3»*£8 
fc. JJSPISCC. S»aa»«TffiCC«k9NO©!RiR^ttl 
*USU NOx^tB4S»m4U-C©fitlifii«:tf^ 
fc. s - 

[0043] (tm®4) &7c&<»mmzL& -.b 

a:Mn:Co:O = 0. 2:2. 8:1. 5:0. 5 
4ft*«fc 5 KE£t, fctW-tt. ^«14BS©JSff% 
SMjIU La..,Ba,.,Mn,.,Co,.. 
0 T -, UttttO. 7) -c^^n*^K<k«i©^* 

^fc. jiei^eK. mMftmrnitzwommft 
sifctceu KOxMumtt&tLxmmmzft 

[0044] (itmmS) &5tm<DW&itiLii : B 
a : Mn : Co : 0= 1. 2:1. 8:1. 5:0. 5 
4ft**5«cE£L-fcfeyi-tt. H&W 1 4pg$©&ft* 
SO ill/. La,.,Ba,.,Mn,.,Co,., 

o, (s\mo. 3) xyjistizmsmtmxi 

mtc ± ! BmHC. l»Sa»«rffi(CJ:DNO©!R«ljWt 
StfciKSU N0x^<bflfiitt»4Ur©Kl^ffi«:f7 
ofc. 

[0045] (nnw7 ) B8tm.nK.***j&zm*.. 

S7C^©fflfi£lk«:La : Nd : Ba : Mn : Co = 0. 
5:0. 3:2. 2:1. 5:0. 5 4ft*<fc5R:i2£ 

vitma. mm tmm&v&m&b. La 

,Nd 0 . i Ba, . ,Mn,. ,Co«. .0 
, -. UttftO. 4) x*$tiz»g®.<tm*i® 
fc. ±E&m> glSS^fttCtONOCKlR^fcfl 

zmzb. xoxmtfmtmtLxetemmz'it-y 
fc. 

[0046] (JUSW8) fflfeMBK-f* MJ^Afcfl] 

&7c£©fflj£H:£L a : Y : B a : Mn : C o = 
0. 7 : 0. 1 : 2. 2 : 1. 5 : 0. 54ft*,fc , >«C 

m^btcamt, mmi m®<mrtt»>)&b> l 

a, . i Y 0 . , Ba, . , Mn, . , Co, . > O • 

(samo. 4> xmztimsmitmte® 
fc. ±iEii«tc. mmaimKZQiioommm 
fcSRgu KOxmimmibxoMmmft-, 
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[0047) (iaifli9) mimcD"?»*j*zm 

&TZ%0M&}t%L& : Sm : Ba :Mn : Co = 
0. 6:0. 2:2. 2:1. 5:0. 5£&*J:5K: 

a o . eSmo. iBa s . . M n i . » C o « . , O 

, . . (simo. 4) rwsnifi^H<fc%B*%s 

NOx^bffl!»tfl4iL-C©1ttlifflli«7o 
1c 10 
[0 04 81 (mft^lOtmEKSK^F'JS^AS 
flD*. STcaOiimtLa :Gd : Ba : Mn : C 
o : 0=0. 7 : 0. 1:2. 2:1. 5:0. 5<fcfc 
*«k5«cE£Lfc«tttt. H&fll £E8©lftfE£89 
jib. La 0 . 7 Gd 0 . i B a s . » Mn , . » Co 
. . . Oi - . UttifoO. 5) T^S*lS1g^K{t«) 
±i^SK. f&£S#tffcKJ:9NO©© 
HaWtfilfcaHSU NOx^t8^8£L-C©ttfl6i* 

[0049J (*56W1 1) te^I^«CAha>f-'?A 20 
€iffl;t. &7SR©ffljait%La : S r : B a : Mn : C 
o = 0. 5:0. 3:2. 2:1. 5:0. 5 Aft* J: 

Is* Lao. s S r o . a Baa. a Mn i . t Co 

. . . Ot - . (stjfco. 4) •cmitiz&^mm 

«Wm£8£U NOx^tJB^8£L"C©t46gi* 

[0050] (mws) mwmt<.x\-B>*vi.i: 

tilX.. &7C%®&J$Jt£L a:Sr:Ba:Mn:Co 30 
= 0. 7:0. 5:1. 8:1. 5:0. 5<fcfcS±5 

Lao. 7 S r o . 6 B a i . a M n i . 5C00. a 

o, . , (6-b*>o. 8) -cmZftzmsmim®*.* 
nit. ±ssm^ tma&m<cj:*)NoaMWHi 
mwzi,, Koxmwmntbxmmmzn 

■>1c. 

[0051] (mmi2)mmwim£mtm* 

ZmiXT&O&tt&TlK Pt/La.. . Ba 
t . t Mni . 1C01. » O, - , /7^5±rS3 40 
hS^*AflB8*3B8IUfc. T^5^-»* 1 0 OSS 
Site. 7-1/5^1/^7 OSfigiJ. *BtT*3~9A*ft, 

ffi(40wt%) 1 5ssm.v*.3 oms.3*mz.x 

5y-tCSIi6T?Jl<Dfi^»<t?!»^La Q . . Ba 

> . * Mn, . . co, . , o, . , imAxm^&n 

Bg . • Bai . i Mill . t COg . i Oi - i 

©E£Stt. aUBBftgtcfcl*?. ttMtl L CJ v h 

>i) ^icimmi oog#m$tih£ f >t l c%mb so 
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#&*5lJ-*lfctfttr>. 8 0Xrc«ll/fc«. 60 0 

reiajniutL-fc. ca>*5tcux&t>b,itnz.uA 
2 5 o-cx%&ix*m>^t>^mznic 

Lfc. 

[0052] (HJtWl 3) y-ht3^7 5>fi#*jS 
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